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The information presented here is complete through August, 1990. Four lists are presented. A n  
alphabetical list of students and titles (citations) numbered in serial order; an abbreviated alphabetical 
title index keyed to the citations; a key-word index for the citations and a serial list of graduates with 
degree dates.
Department Theses and Dissertations carry different designations depending upon the year they were 
completed. Originally graduates received their advanced degree from the Graduate School, 
University of Hawaii, without discipline or department designation. The Department of Agronomy  
and Soil Science had two separate degree programs during the period 1960-1971; the M.Sc. and 
Ph.D. in Soil Science and the M.Sc. degree in Agronomy. In 1971 the two programs were merged 
and the M.Sc. and Ph.D. degrees are in Agronomy and Soil Science. The citations are correct as to 
degree designation as listed on the title page of the manuscripts as deposited in the Library.
Included in these lists are several theses and dissertations from outside of the department but are 
presented here in as much as they were either supported from grants within the department or were 
directly related to departmental research.
The information presented here was developed using a software program called P R O C I T E  for 
handling individual records. Each record consists of the name, title, degree, date, committee 
members, abstract or summary taken from the theses/dissertation, and a set of index or key words. 
The entire file is available on diskette in the P R O C I T E  format.
These theses and dissertations are available either in Hamilton Library, Hawaiian Pacific collection, 
or in the Department of Agronomy and Soil Science Library, University of Hawaii at Manoa.
Special thanks are due to Mr. Kevin Grace, Graduate Student in Agronomy and Soil Science, for his 
efforts in developing key word lists for each manuscript.
Theses and Dissertations 
Citations
1. Abouna, Mohammad Abu Bakr. Sampling statistics and associated methodology for determining nitrification rate 
coefficients for sugarcane fields. M.Sc. Thesis, Agronomy and Soil Science; August 1981.
2. AbuZeid, M o hammad, Osman. Root properties of sugarcane (Saccharum offjcinarum') in relation to nutrient 
uptake. Ph.D. Dissertation, Soil Science; 1969.
3. Adlan, Hassan Ali. Effect of pH, silicon and phosphorus treatments on growth and yield of papaya (Carica 
papaya L.). Ph.D. Dissertation, Soil Science; June 1969.
4. Agarwal, Anand Swaroop. Immobilization and mineralization of nitrogen in Hawaiian soils. Ph.D. Dissertation, 
Soil Science; 1967.
5. Ahmad, Faridah Hj. A geostatistical approach to the mapping of acid sulfate soils. M.Sc. Thesis, Agronomy and 
Soil Science; May 1985.
6. Ahmad, Nazir. Soil nitrogen mineralization as affected by drying, liming and sewage sludge addition. Ph.D. 
Dissertation, Agronomy and Soil Science; December 1980.
7. Ahmed, Mohammed Tahir. A  study on the effect of chelates and chelating agents in releasing zinc and other 
micronutrients in Hawaiian soils. M.Sc. Thesis, Soil Science; 1969.
8. Ahmed, Saleem. Effects of adsorbed cations on the physical properties of soils under arid conditions. Ph.D. Soil 
Science; January 1965.
9. Akyeampong, Michael P. The effect of different strains of Rhizobium and levels of phosphorus on mungbean 
(Vigna radiatal and soybean (Glycine max). M.Sc. Thesis, Agronomy and Soil Science; August 1980.
10. Alcantara, Antonio J. Verification of simulated water use by sugarcane. Ph.D. Dissertation, Agronomy and Soil 
Science; December 1980.
11. Alcordo, Isabelo Suelo. Physical and mineralogical properties of drained paddies and of their reclaimed 
counterparts. M.Sc. Thesis, Soil Science; 1963.
12. Alexander, William P. The irrigation of sugar cane in Hawaii. M.Sc., Agriculture; May 1922.
13. Ali, Muhammad Yassin. Effect of phosphorus, silicon and zinc applications on the yield and mineral 
composition of sugarcane. M.Sc. Thesis, Agronomy and Soil Science; September 1986.
14. Aliusius, Djohan. Soil thermal properties and soil temperature predictions in the rhizosphere of bare soils. Ph.D. 
Dissertation, Agronomy and Soil Science; December 1987.
15. Alvarez de la Roche, Andres. Effect of shifting frequency on liveweight gain of grazing steers. M.Sc. Thesis, 
Agronomy and Soil Science; 1988.
16. Alvarez, Robustiano. Solution and spectroscopic studies of silicate adsorption onto gibbsite. Ph.D. Dissertation, 
Agronomy and Soil Science; 1975.
17. Anders, Merle M. Sugarcane growth and yield response to nitrogen, irrigation, and environment. Ph.D. 
Dissertation, Agronomy and Soil Science; 1988.
18. Aquino-Thun, Rosalinda. Vegetative growth, yield, and fruit quality of pineapple as influenced by moisture 
stress and potassium. Ph.D. Dissertation, Agronomy and Soil Science; 1986.
19. Aragon, Ernesto L. Inhibitory effects of substances from residues and extracts of staghom fern (Dicranopteris 
linearis’). M.Sc. Thesis, Agronomy and Soil Science; 1975.
20. Arain, Mohammad Saeed. Influence of phosphate fertilization on zinc adsorption by soils and the labile zinc 
pool. Ph.D. Dissertation, Agronomy and Soil Science; 1976.
21. Ardi. Interference between sweet com (Zea mays L.) and purple nutsedge (Cvperus rotundus L.) at different 
irrigation levels. M.Sc. Thesis, Agronomy and Soil Science; August 1986.
22. Arifin, Rudi. Effects of soil-sewage sludge interactions on lettuce growth and evaluation of three heavy metal 
extractants. M.Sc. Thesis, Agronomy and Soil Science; 1986.
23. Aromose, Anthony. Effect of light intensity and photoperiod on pineapple seedling development. M.Sc. Thesis, 
Agronomy; 1970.
24. Asghar, Mohammad. Effects of sugarcane trash and pineapple residue incorporation on soil nitrogen status and 
plant characteristics. Ph.D. Dissertation, Agronomy and Soil Science; 1977.
25. Asghar, Mohammad. Organic matter decomposition, nitrate reduction and redox potential relationships in a 
Hawaiian Oxisol. M.Sc. Thesis, Agronomy and Soil Science; 1972.
26. Atkinson, Ian Athol Edward. Rates of ecosystem development on some Hawaiian lava flows. Ph.D.
Dissertation, Soil Science; 1969.
27. Awemo, John W. Assessing mycorrhizal inoculum potential of soil and response of cowpea to inoculation on a 
Tropeptic Eutrustox. M.Sc. Thesis, Agronomy and Soil Science; August 1983.
28. Ayres, Arthur Smiley. Release of non-exchangeable potassium in Hawaiian sugar cane soils. Ph.D. Dissertation, 
Graduate Division; June 1949.
29. Ayres, Arthur, Smiley. Sorption of potassium and ammonium by soils as influenced by concentration and the 
degree of bases saturation. M.Sc. Thesis, Graduate Division; June 1941.
30. Azih, Anthony O. The effect of plant density and nitrogen fertilization on yield and mineral constituents of two 
maize varieties grown in Hawaii. M.Sc. Thesis, Agronomy and Soil Science; August 1978.
31. Aziz, Taufiqul. Use of vesicular-arbuscular mycorrhizal fungi for establishment of effectively nodulated legumes 
on a moderately weathered Oxisol subjected to simulated erosion. Ph.D. Dissertation, Agronomy and Soil Science; 
1988.
32. Baclig, Ernesto V. Sugarcane growth response to soil P level and VA  mycorrhizae. Ph.D. Dissertation, 
Agronomy and Soil Science; December 1987.
33. Balasubramanian, Vethaiya Thevar. Adsorption, denitrification, and movement of applied ammonium and nitrate 
in Hawaiian soils. Ph.D. Dissertation in Agronomy and Soil Science; May 1974.
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34. Bames, Edwin Alonzo III. The structural role of organic matter constituents in oxidic soils. M.Sc. Thesis, 
Agronomy and Soil Science; December 1978.
35. Bames, Edwin Alonzo III. Utilization of the four electrode technique for assessment of field salinity status in 
irrigated sugarcane soils of Hawaii. Ph.D. Dissertation, Agronomy and Soil Science; May 1981.
36. Barrion, Melinda M. The interaction of Rhizobium with soil biological factors (in tropical soils) as modified by 
soil acidity and water potential. M.Sc. Thesis, Agronomy and Soil Science; August 1986.
37. Beckmann, Geoffery George. The genesis of certain Hawaiian Paleosols and their alteration following burial. 
Ph.D. Dissertation, Soil Science; 1963.
38. Bellows, Barbara Carol. Azolla: its decomposition and nitrogen availability to rice fOrvza satival under paddy 
soil conditions. M.Sc. Thesis, Agronomy and Soil Science; May 1981.
39. Blomberg, Norman Eugene. The carbon-nitrogen ratios in Hawaiian soils. M.Sc. thesis, Graduate Division; June 
1958.
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51. Cassman, Kenneth G. The phosphorus nutrition of two grain legumes as affected by mode of nitrogen nutrition. 
Ph.D. Dissertation, Agronomy and Soil Science; May 1979.
40. Boonduang, Ampan. Some studies on slowly available nitrogen sources in Hawaiian soils. M.Sc. Thesis, 
Agronomy and Soil Science; 1972.
41. Boyd, Charles, Curtis. The effect of sulfur, nitrogen, and phosphorus fertilization on the yield and chemical 
composition of kikuyugrass fPennisetum clandestinum Hochst. ex Chiov.). M.Sc. Thesis, Soil Science; 1968.
42. Braide, Jonathan Oko. Analysis of plant nutrients in soil by ion exchange resin extraction and X-Ray 
Fluorescence Spectrometry. Ph.D. Dissertation, Agronomy and Soil Science; August 1977.
43. Braide, Jonathan Oko. The effect of soil physical parameters on the diffusion of phosphorus in Hawaiian soils. 
M.Sc. Thesis, Agronomy and Soil Science; 1971.
44. Briones, Angelina Mariano. Nature and distribution of organic nitrogen in tropical soil. Ph.D. Dissertation, Soil 
Science; 1969.
45. Briones, Aurelio Aguila. Aggregate stability in relation to some physical and chemical properties of drained and 
reclaimed paddies. M.Sc Thesis, Soil Science; 1963.
46. Briones, Aurelio Aguila. Physics of drained paddy soils. Ph.D. Dissertation, Soil Science; 1969.
47. Bromdep, Amara. Studies of nodulation of selected species of legumes in Hawaiian soils and photoperiod effects 
on flowering in Desmodium species. M.Sc. Thesis, Agronomy; 1966.
48. Bruce, Romeo C. A study of the relationship between soil and quantitative terrain factors. Ph.D. Dissertation, 
Agronomy and Soil Science; May 1971.
49. Cagauan, Bernardino Garcia, Jr. Soil anisotropy and its relation to aggregate stability. M.Sc. Thesis, Soil 
Science; 1963.
50. Cagauan, Bernardino Garcia, Jr. Solute dispersion in selected tropical soils. Ph.D. Dissertation, Soil Science; 
1969.
«»'•
52. Chakravorty, Ashok Kumar. Effect of moisture and biological control chemicals on nitrogen transformation in 
Hawaiian soils. M.Sc. Thesis, Soil Science; 1968.
53. Chan, Jenn Kwang. Chemical and morphological characterization of the noncrystalline fraction in the Hilo soil 
(Typic Hydrandepts). M.Sc. Thesis, Agronomy and Soil Science; 1972.
y 54. Chase, Robert G. A subsurface irrigated controlled traffic, noi-tillage system. Ph.D. Dissertation, Agronomy 
and Soil Science; August 1982.
55. Chaudhary, Shiva Kumar. Grain and forage legume yields, with and without intercropping and the effect of 
Leucaena green leaf manuring on nitrogen economy of com. Ph.D. Dissertation, Agronomy and Soil Science; 1984.
56. Chinene, Vernon R. N. Effect of nitrogen and phosphorus on extractible water by maize and simulating maize 
growth on a Tropeptic Eutrustox. Ph.D. Dissertation, Agronomy and Soil Science; December 1983.
57. Chinn, Edwin Yan Hoy. Soil profiles along Kipapa Gulch, Oahu, Hawaii, as modified by altitude and climate. 
M.Sc. Thesis (Soil Chemistry) Graduate Division; 1956.
58. Chong, She-Kong. Infiltration prediction based on in-situ measurements of soil-water properties. Ph.D. 
Dissertation, Agronomy and Soil Science; May 1979.
59. Chotimon, Adul. The properties and genesis of four soils in southwestern Kauai, Hawaii. M.Sc. Thesis, Soil 
Science; 1969.
60. Chow, Kuon-hon. Interspecific hybridization in the genus Desmodium. M.Sc. Thesis, Agronomy; 1968.
61. Chu, Ada Ellen Chang. Differential fixation of phosphate by the Hawaiian soils. M.Sc. Thesis, Graduate 
Division; June 1951.
62. Coats, John S. Effect of roots and tillage on soil erosion on a weathered Hawaiian soil with low erodibility. 
M.Sc. Thesis, Agronomy and Soil Science; May 1990.
63. Connelly, Paul Raymond. The effect of thermoperiod on the carbon dioxide uptake and compensation point of 
the pineapple plant, Ananas comosus (L.) Merr. Ph.D. Dissertation, Agronomy and Soil Science; 1972.
64. Connelly, Paul Raymond. The relative response of the pineapple plant Ananas comosus (L.) Merr. under 
varying nitrogen rates and carriers under different levels of light intensity. M.Sc. Thesis, Agronomy; August 1969.
65. Conway, Michael James. The effects of age, temperature and duration of exposure to temperature on 
susceptibility of pineapple to floral induction with ethephon. M.Sc. Thesis, Agronomy and Soil Science; 1977.
66. Dangler, Edgar W. Comparative rheological behavior of suspended clays with varying ionic composition. Ph.D. 
Dissertation, Agronomy and Soil Science; 1973.
67. Daniel, Joshua Nallathamby. Physiology and agronomic use of Azolla species in rice culture. Ph.D.
Dissertation, Agronomy and Soil Science; May 1985.
68. Daud, Abdul R. B. Water transmission and quality in selected Hawaii soils. M.Sc. Thesis, Agronomy and Soil 
Science; 1976.
69. De Datta, Surajit Kumar. Availability of phosphorus and utilization of phosphate fertilizers in some great soil 
groups of Hawaii. Ph.D. Dissertation, Soil Science; January 1963.
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570. de la Pena, Ramon Serrano. Effects of different levels of N, P, and K fertilization on the growth and yield of 
'~\ upland taro. Ph.D. Dissertation, Soil Science; 1967.
r \/ X, ,71. Del Rosario, Beatriz P. DRIS norms for maize (Zea mays L.) grown in a network of three tropical soil families. 
! [f- / Ph.D. Dissertation, Agronomy and Soil Science; 1982.
72. Dias, Irwin Patrick Solomon. Effect of the use of lime and other soil amendments on amorphous and 
differentially crystallized subsoil of the Akaka series. Ph.D. Dissertation, Soil Science; 1965.
73. Djisbar, Alimin. Effect of brachytic-2 gene on yield and yield components of maize (Zea mays L.). M.Sc. 
Thesis, Agronomy and Soil Science; 1985.
74. Dollah, Abdul Aziz Bin. Genetic studies in Desmodium canum (Gmel.) Schintz and Thellung. M.Sc. Thesis, 
Agronomy and Soil Science; 1972.
75. Dowdle, Stephen Francis. Evaluating mycorrhizal inoculum levels in soil and quantifying their contribution to 
the phosphorus nutrition of cowpea. M.Sc. Thesis, Agronomy and Soil Science; August, 1980.
76. Dowdle, Stephen Francis. The ecology of Rhizobium iaponicum in soybean-rice cropping systems in central 
China. Ph.D. Dissertation, Agronomy and Soil Science; 1985.
77. Dudley, Nicklos Sandor. Performance and management of fast-growing tropical trees in diverse Hawaiian 
environments. M.Sc. Thesis in Agronomy and Soil Science; May 1990.
78. Eastman, Clyde. The effect of phosphorus, potassium and calcium fertilization on peanut yield, quality and 
nutrient uptake. M.Sc. Thesis, Soil Science; 1963.
79. El-Tahir, Awad El-Hag M. Effect of soil pH, liming materials and phosphorus on growth and nutrient uptake of 
sugarcane. Ph.D. Dissertation, Agronomy and Soil Science; May 1976.
80. Elawad, Salman Hassan. Efficiency of different phosphate fertilizer sources in two Hawaiian soils with 
contrasting phosphate fixing tendencies. Ph.D. Dissertation, Agronomy and Soil Science; 1978.
81. Elder, Vincent Allen. Degradation of specifically labeled diuron in soil and availability of its residues to oats. 
Ph.D. Dissertation, Agronomy and Soil Science; 1978.
82. Englerth, Edward Jerome Jr. Nitrogen nutrition of the pineapple plant, Ananas comosus (L.) Merr., soil 
nitrogen status, and dynamics of the Reniform nematode population, Rotvlenchulus reniformis Linford and Oliveira, 
in relation to the form of nitrogen fertilizer, soil acidity, and fumigation. Ph.D. Dissertation, Soil Science;
December 1969.
83. Eriksen, Flemming Iskov. The effect of shading on morphology, yield and nitrogenase activity of grain legumes 
and tropical forage grasses and legumes. Ph.D. Dissertation, Agronomy and Soil Science; 1980.
84. Escalada, Rodolfo Gonzales. A study of the breeding behavior and morphological variation in kaimi clover 
(Desmodium canum (Gmel.) Schintz and Thellung). M.Sc. Thesis, Agronomy; 1969.
85. Escalada, Rodolfo Gonzales. Tillering and ratoon cropping of grain sorghum (Sorghum bicolor (Linn.)
Moench). Ph.D. Dissertation, Agronomy and Soil Science; 1973.
86. Escano, Crisanto R. Comparative evaluation of some diagnostic techniques for determining the nutrient 
requirement of maize grown on Hydric Dystrandepts. Ph.D. Dissertation, Agronomy and Soil Science; 1980.
87. Evans, Dale Ordway. The effect of management of Crotalaria iuncea green manure on the yield and nitrogen 
uptake of maize. M.Sc. Thesis, Agronomy and Soil Science; 1981.
88. Evensen, Carl Lovell Imaikalani. Alley cropping and green manuring for upland crop production in West 
Sumatra. Ph.D. Dissertation, Department of Agronomy and Soil Science; August 1989.
89. Evensen, Carl Lovell Imaikalani. Seasonal yield variation, green leaf manuring, and eradication of Leucaena 
leucocenhala (Lam.) De Wit. M.Sc. Thesis, Agronomy and Soil Science; 1984.
90. Ezumah, Humphrey Chukunoyere. Effect of root temperature, nitrogen, and phosphorus nutrition on the growth 
of kikuyugrass CPennisetum clandestinum Hochst. ex Chiov.), pangolagrass (Digitaria decumbens Stent.) and 
greenleaf desmodium (Desmodium intortum (Mill.) Urb.). M.Sc. Thesis, Agronomy; 1970.
91. Ezumah, Humphrey Chukunoyere. The growth and development of taro, Colocasia esculenta (L.) Schott, in 
relation to selected cultural management practices. Ph.D. Dissertation, Agronomy and Soil Science; 1972.
92. Fahmey, Keith S. Maize yields and soil erosional losses associated with conservation and conventional tillage 
practices on a Tropical Aridisol. M.Sc. Thesis, Agronomy and Soil Science; 1987.
93. Farah, Mohamad Osman. Amelioration of a saline-sodic soil with phosphatic gypsum and sulfur applied by two 
methods. M.Sc. Thesis, Agronomy and Soil Science; August 1984.
94. Fernandez, Nicanor C. The soils of the Molokai family. M.Sc. Thesis, Soil Science; 1963.
95. Fischer, Charles. Identification of refractory organic compounds from treated sewage effluent and their removal 
by soil. M.Sc. Thesis, Agronomy and Soil Science; 1977.
96. Fithian, Joel. The effect of site and sulfur variables on maize growth. M.Sc. Thesis, Agronomy and Soil 
Science; 1983.
97. Fleisch, Herve. Modeling pineapple inflorescence development. M.Sc. Thesis, Agronomy and Soil Science;
1986.
98. Fleisch, Herve. Modeling pineapple growth and inflorescence development. Ph.D. Dissertation, Agronomy and 
Soil Science; 1988.
99. Floresca, Emmanuel T. Weed ecology and economic importance of Emilia ianvanica (Burm.) Rob. and E. 
sonchifolia (L.) DC. Ph.D. Dissertation, Agronomy and Soil Science; 1975.
100. Fujimoto, Charles Kazuyuki. The behavior of manganese in the soil and the manganese cycle. M.Sc. Graduate 
Division; June 1947.
101. Furukawa, Michael Hitoshi. Metribuzin, nitrate and salt distribution under drip irrigation. M.Sc. Thesis, 
Agronomy and Soil Science; 1984.
102. Gabuin, Johnson Nadarikwu. Nutrient distribution in banana and its relationship to leaf spot disease. M.Sc. 
Thesis, Agronomy and Soil Science; 1969.
103. Gamido, Roger Bautista. Correlation of chemical tests for phosphorus with crop response to phosphorus 
fertilization in Hawaiian soils. M.Sc. Thesis, Soil Science; 1964.
104. Gangwar, Mahendra Singh. Aluminum soiption by plants as influenced by calcium and potassium. Ph.D.
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7105. Gardiner Jr., Harold C. Genesis of a climosequence of soils in the Kohala basin. M.Sc. Thesis, Soil Science; 
1967.
106. Gamier, Charles L. Residue effects on runoff and erosion under simulated rainfall from steeply sloping tropical 
soils. Ph.D. Dissertation, Agronomy and Soil Science; December, 1988.
107. Gavenda, Robert Thomas. Soil Genesis and Landscape Evolution in Central Oahu, Hawaii. Ph.D. Dissertation 
in Agronomy and Soil Science; May 1989.
108. Gazdar, Muhammad Nasir. Ionic activity relations in the flocculation saline and sodic soils. M.Sc. Thesis, Soil 
Science; June 1969.
109. George, Thomas. Growth and yield responses of Glycine max and Phaseolus vulgaris to mode on nitrogen 
nutrition and temperature changes with elevation. Ph.D. Dissertation, Agronomy and Soil Science; December 1988.
110. Gill, William Robert. Cation exchange properties of the Gray Hydromorphic Soils of the Hawaiian Islands. 
M.Sc. Thesis, Graduate Division; June 1949.
111. Glover, Nancy L. Collection, conservation and evaluation of Gliricidia sepium (Jacq.) Steud. germplasm.
M.Sc. Thesis, Agronomy and Soil Science; 1986.
112. Golingai, Sylverius. Effect of nitrogen and harvest date on growth and yield of ratooned grain sorghum 
(Sorghum bicolor (L.) Moench). M.Sc. Thesis, Agronomy and Soil Science; 1972.
113. Gonzales, Onesimo Medina. Solubility and availability to sugarcane of two silicate materials. M.Sc. Thesis, 
Agronomy and Soil Science; August 1981.
114. Goswami, Kishore Puri. Fate of ametryne in soil, nutrient solution-sugarcane and soil-sugarcane systems.
Ph.D. Dissertation, Agronomy and Soil Science; 1972.
115. Gowland, Patricia Ann. Assessment of extraction methodology for determining salinity and sodicity in 
Hawaiian soils. M.Sc. Thesis, Agronomy and Soil Science; 1982.
116. Gribble, Grant William. Total chemical analysis of rocks, soils, and clay minerals by X-ray fluorescence 
quantometry. M.Sc. Thesis, Agronomy and Soil Science; 1974.
117. Guevarra, Anaclato L. Management of Leucaena leucocephala (Lam.) de Wit for maximum yield and nitrogen
contribution to intercropped com. Ph.D. Dissertation, Agronomy and Soil Science; May 1976.
118. Hagihara, Harold Haruo. Potassium fixation in Hawaiian soils. M. Sc. Thesis, Graduate Division (Soil 
Science); June 1953.
119. Hammond, Lawrence Leroy. The characterization and classification of the soils of Christmas Island. M.Sc. 
Thesis, Soil Science; 1969.
120. Hansen, James William. Influence of decomposing organic matter on aluminum chemistry and phytotoxicity. 
M.Sc. Thesis, Agronomy and Soil Science; May 1989.
Dissertation, Soil Science; 1967.
121. Harada, Walter Takashi. Digital simulation of water infiltration into Oxisols. M.Sc. Thesis, Soil Science; 
December 1970.
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^  122. Harris, David J. Evaluation of phosphorus fertilizer materials on two benchmark soils of the tropics. Ph.D. 
Dissertation, Agronomy and Soil Science; December, 1983.
Hashimoto, Isao. Differential dissolution analysis of clays and its application to Hawaiian soils. Ph.D. 
Dissertation; 1961.
124. Hassan, Tjetje S. The properties and genesis of soils derived from Pahala ash in Kau District, Hawaii. M.Sc. 
Thesis, Soil Science; 1969.
125. Hirunburana, Niwat. Boron status of Hawaiian soils and inter-relationship of boron with manganese in plant 
nutrition. M.Sc. Thesis, Agronomy and Soil Science; 1971.
126. Hirunburana, Niwat. Inorganic nutrition of papaya (Caries papaya L.) and macadamia (Macadamia integrifolia. 
F. Muell). Ph.D. Dissertation, Agronomy and Soil Science; May 1974.
127. Ho, Merry Cris. Heavy metal adsorption by an Oxisol and plant uptake of metals from sewage sludge-amended 
soil. M.Sc. Thesis, Agronomy and Soil Science; August 1981.
128. Houng, Kun-Huang. A study on the soils containing amorphous materials in the island of Hawaii. Ph.D. 
Dissertation, Soil Science; 1964.
129. Hsia, Yu-Jen. The potassium requirement of three legume species and their yields. M.Sc. Thesis, Graduate 
School (Soil Science); August 1955.
130. Huang, Ruey-Shyang. Influence of vesicular-arbuscular mycorrhiza on Leucaena leucocephala growth, water 
relations and nutrient acquisition. Ph.D. Dissertation, Agronomy and Soil Science; May 1987.
131. Huang, Yoong Lee. A study of the status of molybdenum in the Hawaiian soils and the reaction of vegetation 
to the application of aluminum. M.Sc. Graduate School; August 1955.
132. Hudnall, Wayne H. Genesis and morphology of secondary products in selected volcanic ash soils from the 
Island of Hawaii. Ph.D. Dissertation, Agronomy and Soil Science; December 1977.
133. Hurdus, Allen R. The establishment and early management of grain sorghum (Sorghum bicolor (Linn.) 
Moench). M.Sc. Thesis, Agronomy and Soil Science; 1975.
134. Hussain, Mohammad Sultan. A genetic study of the Gray Hydromorphic soils of the Hawaiian Islands. Ph.D. 
Dissertation, Soil Science; 1967.
135. Ibrahim, Abdul Aziz bin. Effect of N  and Si on growth and yield of rice. M.Sc. Thesis, Agronomy; 1968.
136. Ibrahim, Muhammad. Effects of acidity related problems (low calcium, low molybdenum and high manganese) 
on the performance of tropical pasture-forage legumes. Ph.D. Dissertation, Agronomy and Soil Science; 1985.
137. Ikawa, Haruyoshi. The role of soluble silicate on the fixation and release of phosphorus of tropical soils. M.Sc. 
Thesis, Graduate Division; 1956.
138. Ingamells, James Lee. Agronomy as a science: A new course for beginning Agronomy majors. M.Sc. Thesis, 
Agronomy and Soil Science; 1976.
139. Ingamells, James Lee. The effects of pineapple "trash" on N mineralization and early growth of pineapple. 
Ph.D. Dissertation, Agronomy and Soil Science; May 1981.
140. Ishizaki, Stanley M. Soil-Plant-animal relationships in molybdenum- and copper-fertilized forages. Ph.D. 
Dissertation, Agronomy and Soil Science; 1987.
141. Jan-om, Jinda. Studies of esterase variation, pollen abortion, and chromosome number in the Setaria snhacelata 
 ^complex. M.Sc. Thesis, Agronomy; 1969.
|142. Jang, Lin Li-Ling. Calibration and validation of a rice simulation model. Ph.D. Dissertation, Agronomy and 
jSoil Science; December 1987.
J
143. Jellinger, Moanikeala. Methods of detection and analysis of slope instability, southeast Oahu, Hawaii. Ph.D. 
Dissertation, Agronomy and Soil Science; August 1977.
 ^ 144. Juang, Tzo-chuan. Genesis of secondary micas from basalts and related rocks in the Hawaiian Islands. M.Sc. 
Thesis, Soil Science; 1965.
^  145. Juang, Tzo-chuan. Soil-plant relations in the mineral nutrition of sugar cane with special reference to zinc and 
related elements. Ph.D. Dissertation, Agronomy and Soil Science; December 1971.
146. Kadzimin, Saleh Bin. Effects of water stress on Pineapple (Ananas comosus (L.) Merr.). M.Sc. Thesis, 
Agronomy and Soil Science; 1975.
147. Kagabo, Wilson Emaanzi. Nitrogen fixation in field- grown legumes measured by the 15N isotope dilution and 
the difference methods. M.Sc. Thesis, Agronomy and Soil Science; 1986.
148. Kagbo, Robert Ben. Management studies relating to mechanization of taro (Colocasia esculenta (L.) Schott) 
culture. Ph.D. Dissertation, Agronomy and Soil Science; 1976.
149. Kaiulo, James Vele. The effect of shade on carbon assimilation, plant growth, and nitrogenase activity of 
winged bean (Psophocarpus tetragonolobus (L.) DC. M.Sc. Thesis, Agronomy and Soil Science; May 1983.
150. Kanehiro, Yoshinori. Movement and availability of nitrogen in soils. M.Sc. Thesis, Graduate Division; June 
1948.
151. Kanehiro, Yoshinori. Status and availability of zinc in Hawaiian soils. Ph.D. Dissertation, Soil Science; 1964.
152. Kapteyn, Robert Jan. The molybdenum content of some Hawaiian soil families. M.Sc. Thesis, Soil Science; 
June 1963.
153. Karmatias. Genesis, classification, and land use potential of some Ultisols of Maui, Hawaii. M.Sc. Thesis, 
Agronomy and Soil Science; 1985.
154. Kawano, Yoshihiko. The relationship of soil composition to rheological properties and the compactibility of 
Sppie Hawaiian soils. M.Sc. Thesis, Graduate School; June 1957.
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305
Honuaulu soil 208, 237 
Hoolehua soil 151 
Human nutrition 325 
Humic acid 44
Humic Ferruginous Latosol 69, 137, 303
Humic Latosol 13, 61, 118, 137, 259, 294, 301, 
324
Humic tropohumult 6 
Humitropept 269 
Humoxic Palehumult 153
Humoxic Tropohumult 153, 195, 216, 232, 240, 251
Humults 236
Hybridization studies 60
Hydrol Humic Latosols 259
Hydrandept 33, 293
Hydrated aluminum oxides 69
Hydraulic conductivity 121, 169, 247
Hydric Dystrandept 6, 86, 96, 122, 132, 212, 246, 
267, 316, 320, 325
Hydrogeological characteristics 199
Hydrol Humic Latosol 61, 69, 118, 174, 183, 205, 
259, 301, 302, 311, 313
Hysteresis studies 282
Illite 105
Inceptisol 30, 35, 220, 269, 300, 351
indicator plants 7, 69, 81, 72 
Erechtites hieracifolia 214
53
Indonesia 312, 320
Indonesian lowland forests 234
indurated surface horizon development 204
Industry analysis 200
Inga edulis 219
Inoculation treatments 9
Instruction manual 138
Intercrop competition 21, 67
Intercropping 67, 83, 117
Internal nutrient requirements 240
Interspecific hybridization 60, 290, 299
Ion adsorption 50
absorption mechanisms 
cation adsorption 293 
exchange resins 42
Ionic activity 108
Iron (See Fe) 7
Irradiated soils 283
Irrigation 10, 17, 54, 56 
methods 
drip 54 
flood 121 
furrow 121 
subsurface 54 
sprinkler 121 
trickle 54 
practices 91, 271 
requirements 92 
saline water 295 
water management 157 
water quality 115, 271, 282, 285, 295
Isarthm maps 232
Island ecosystems 254
Isoenzymes 74, 84, 228
Jojoba 191
K (Potassium) 28, 102, 104, 222 
activity ratios 232 
adsorption 104, 282 
application 129
availability 57, 118, 179, 213, 258, 293 
chloride 29 
concentration 78 
deficiency symptoms 78 
distribution 213 
energies of exchange 232 
exchangeable 28, 70, 213, 258, 282 
extractable 79, 104, 179 
fertilization 78, 129, 201 
fertilizer 275 
application 213 
distribution 213 
fixation 28, 118, 232 
immobilization 104 
interactions 275 
Ca 227,275 
Mg 70 
leaching 79 
P 301 
pH 258 
movement 79 
non-exchangeable 28 
relationships 129 
release 258
effects of air drying 28 
effects of oven drying 28 
highly weathered soils 28 
less-weathered soils 28 
requirements 78 
soluble 104 
sorption 29, 78, 129 
sulfate 29
uptake 78, 129, 258, 351 
utilization 129
Kahua soil 165, 224
Kaimi clover (see also Desmodium canum) 74, 84,
335
A1 uptake 104 
breeding 84 
Ca uptake 104 
cross-compatibility 74, 84 
flower color 74 
genetics 84
isozyme polymorphism 74
K uptake 104 
leaflet marking 74 
morphology 84 
stem color 74
Kaimu soil 226
Kaipoioi soil 209, 217, 226
Kaiwiki soil 6, 34, 113, 172, 270, 298
Kalihi soil 152
Kaloko soil 35
Kamaoa soil 132
Kamkoa soil 132
Kaolinite 8, 11, 59, 66, 155
Kaolinitic Vertisols 184
Kapaa soil 69, 78, 113, 187, 207, 217, 218, 222, 
239, 261, 263, 294, 345, 346
Kaumoali soil 259
Kawaihae soil 68, 108, 132, 156, 282, 305, 352
Keahua soil 191, 251
Keawe 244
Kehena soil 224
Kekaha soil 35
Kikuyugrass 15, 41, 90, 156, 162 
dry matter yields 41 
fertilizer requirements 41 
grass tetany 351 
P x Si interactions 187 
tissue concentration 
Ca 351 
K 351 
P 351 
S 351 
Zn 351 
yield 41
Kipapa Gulch 57 
Knotroot foxtailgrass 327 
Koa haole 69, 244 
Kohala mountain 105 
Kohala soil 30 
Kohala Soil Family 302 
Koko soil 69, 283 
Kona coffee production 200 
Koolau Range 107 
Koolau soil 239 
Kuala Selangur 5 
Kukaiau soil 96, 325, 352 
Kula soil 20, 349 
Kunia soil 35
Lahaina soil 1, 10, 35, 95, 96, 159, 325
Lanchang soil 338
Land
evaluation 186, 235 
management 11, 62, 163, 191 
marginal 62 
reclamation 11, 275 
suitability 191 
classification 186 
use 163
classification 143, 153, 186, 191, 235, 
268
limitations 268 
potentials 268 
climate interactions 191 
rainfall 191 
temperature 191 
elevation interactions 191 
engineering properties 143 
planning 236, 320 
potential 153, 191, 236, 338
54
Kilauea soil 132
55
Landscape
development 107 
evolution 107 
instability 107 
stability 107
Lantana camera 214, 327
Laser Raman Spectroscopy 16
Laterization 328
Latosol 125, 227, 239, 261 
chromium content 210
Lava flow 
dating 26
ecosystem development 26 
serai development 26 
soil development 26 
weathering 
Ca loss 26
mineral compositional changes 26 
Na loss 26 
pH changes 26 
plant succession 26 
Ti gain 26
Leaf
area measurements 17 
diffusion resistance 146 
freckle 261 
spot disease 102 
water potential 146
Leaflet marking 60, 74
Legume
climate interactions 109 
com intercropping 278 
cover crops 92 
kalo clover 278 
rose clover 278 
green manures 117, 120 
K requirements 129 
Mo interactions 298 
N  content 47 
nodulation 335 
productivity 131 
Rhizobium interactions 193 
root development 272 
survival x P application 41
trees 330
green manures 219 
yield response
and mode of N  nutrition 109 
temperature effects 9, 109, 182, 214
Leilehua soil 113, 265
Lens esculenta 193
Lentils
growth 193 
N2 fixation 193 
nodulation 193 
production 193
Lettuce 99, 263
internal P requirement 22
Leucaena 318
agronomy 117, 292 
biomass productivity 318 
breeding 228, 290 
chromosome numbers 228 
climate interactions 117 
collinsii 228, 290 
com interactions 117 
cutting regimes 117 
cytogenetics 228 
diversifolia 182, 228, 290 
var. K156 77 
genetics 228 
hybrids 228 
isoenzyme patterns 228 
morphology 228 
systematics 228 
ecology 290 
dry matter yield 130 
esculenta 290 
external P requirement 185 
genetics 290
geographical distribution 290 
glauca 239 
green leaf manure 55 
green manure 38 
N2 content 117 
greggii 228 
growth 130, 161 
rates 290 
hybridization 290 
incompatibility 290 
internal P requirement 185
56
lanceolate 228
leucocephala 55, 69, 83, 89, 129, 153, 182, 
185, 219, 228, 244, 290, 292, 340 
coppice management 233 
drought tolerance 233 
growth characteristics 233 
psyllid infestation 233 
var. K636 77 
varietal characteristics 233 
wood production 233, 318 
x diversifolia var. K743 77 
macrophvlla 228 
management 117 
moisture content 318 
mycorrhiza 292 
Ca uptake 130 
interactions 161 
Mg uptake 130 
nutrient sorption 130 
nutrient uptake 130 
P uptake 130 
water relations 130 
interactions 130 
N2 fixation 292 
pallida 228, 290 
production 161 
propagation 292 
psyllid resistance 290 
pulverulenta 228 
reproduction 290 
retusa 228, 290 
Rhizobium 292 
root development 130, 161 
selfing 290 
shannoni 228 
spacing 117 
specific gravity 318 
transplanting 292 
tree volume measurements 318 
trichandra 228, 290 
trichodes 228 
varietal performance 117 
variety trials 318 
indicator plants 31
Light intensity 23, 64 
carbon assimilation 149
Lime 3, 4, 7, 13, 151, 183, 240 
application 88, 120, 136, 283, 324 
volcanic ash soils 259 
effect on nutrient movement 79
interactions
A1 120, 196, 249, 272 
K  201 
Mn 100 
P 259 
pH 272 
Si 259 
requirements 183
Liming 4, 6, 7, 79, 201, 316 
materials 257, 316 
CaC03 79 
CaSi03 79
Linsmaier-Skoog medium 178
Lithic Haplustoll 191
Liveweight gains 15
Living fences 111
Lolekaa soil 236
Lotus ulicinosus
root development 272
Low activity clay soils 
Alfisols 256 
Oxisols 256 
soils Ultisols 256
Low Humic Latosol 61, 69, 123, 125, 273, 294, 
302, 313
Lualualei soil 8, 22, 34, 35, 52, 68, 78, 80, 
150, 151, 156, 189, 208, 217, 218, 222, 237, 247, 
283, 298, 301, 305, 308, 346, 349, 352
Macadamia nuts 
nutrition 
Ca 126 
B 126 
Ca 126 
Fe 126 
K 126 
Mg  126 
M n  126 
N  126 
P 126 
S 126 
Zn 126
production 200
visual deficiency symptoms 126
Macroptilium atropurpureum 83, 136
Magnesium 183, 222 
availability 293 
carriers 261 
MgS04 261 
olivine 261 
deficiency 261 
exchangeable 213 
extractable 80 
K interactions 78 
nutrition 272 
uptake 351
Mahana soil 59, 218
Mahoelua soil 128
Maile soil 6, 52, 132, 176, 246, 308, 351
Maize 88, 99
dry weight yield 96 
fertilizer interactions 
N  267 
P 122, 267 
growth 92 
intercropping 
sesbania 87 
sunn hemp 87 
nutrient concentrations 212 
nutrition 71 
P 195 
S 96 
production 96 
response
to climate 96 
soil family 96 
variety interactions 
location 267 
nutrient composition 267 
season 267 
temperature 267 
yield 87, 92
Makawao soil 153
Makaweli soil 59
Makena soil 226
Mamala soil 94, 258
Manganese (Mn) 7, 79 
accumulation 19 
adsorption 100 
availability 24, 100 
deficiency 
exchangeable 24 
extractable 13, 24, 36, 80 
fixation 100 
plant uptake 100
soil pH aluminum interactions 249 
soil fumigation interactions 82 
toxicity 19, 22, 24, 126, 249
Manganiferous soils 32
Manihot esculenta 325
Matching crop soil requirements 338
Mathematical models 157, 162
Maui soil 280
Medicago polvmorpha 340
Mefluidide 221
Mekong Delta rice production 215
Mekong River sediments 215
Melastoma 327
malabathricum 214, 239, 327
Melilotus indicus 340
Metahalloysite 134
Methiocarb 211
Metribuzin
adsorption 101 
distribution 101 
leaching 101 
mobility 101
Mexican yam bean 341 
N  nutrition 341
57
Malaysia 5
58
N2 fixation 341 
nitrogenase activity 341 
partitioning of dry matter 341 
Rhizobium strain relationships 341 
root tuberization 341 
tuber production 341
Mexico 163
Mg (See Magnesium) 183
micronutrients 7
Mill water
effect on sugar production 203 
mineral content 203
Millet 251
P requirement 195
Mimosa 263
Mimosa pudica
P Si interactions 187
Mineral
composition 302 
concentration 7 
extraction procedures 156 
identification 302 
leaching 164
nutrient interactions 183, 241, 257 
nutrition 238 
toxicity Mn 136
Mineralization 44
Mineralogical composition 303
Mn (see manganese)
Mo (molybdenum) 
absorption 140 
accumulation 152, 165 
adsorption 298 
analyses 131 
animal toxicity 131 
availability 131, 140, 165, 298 
concentration 140, 165 
content 140, 152, 165 
deficiency 165 
depletion 152
distribution Hawaiian soils 131
extractable 140 
immobilization 140 
in plant tissue 131 
in range vegetation 131 
interactions 
Ca(lime) 131 
Cu 140, 165 
Cu x S 140 
K  131
legumes 240, 298
Centrosema pubescens 298 
Desmodium intortum 298 
lime 298 
P 131 
soil Ph 298 
relationships 152 
soil climate 152 
soil organic matter 152 
sorption 165 
status 152 
toxicity 165 
uptake 165
Models
phenology 97 
variables
N2 application 142 
N2 uptake 142 
rice varieties 142 
temperature 142
*
Modeling soil properties 14
Moisture stress
and nutrient uptake 18 
and plant growth 18
Mollic Vitrandept 132
Mollisol 35, 68, 169, 173, 191, 351
Molokai soil 8, 10, 24, 35, 68, 69, 81, 94,
101, 108, 121, 157, 167, 188, 189, 217, 222, 273,
280, 282, 295, 298, 302, 305, 314, 349, 352
Molokai soil family 94, 302
Molybdates 194
Molybdenosis 165
Montmorillonite 8, 11, 66, 134, 155
59
Monuron
plant sensitivity 345 
residual effects 345
Multiple cropping 62, 320
Multiple purpose trees 111
Mungbeans 9, 55
Mustard cabbage 99
Mycorrhiza 136, 173, 185 
activity 31 
bioassay 75 
cowpea interactions 27 
dependency 185 
effectiveness 31, 32 
establishment 31 
infection 75 
infection rates 32 
inoculation 130, 136, 173 
inoculum 31, 32, 75 
contribution 75 
effectiveness 75 
efficiency 75 
measurements 27 
response 75 
interactions
inorganic fertilizer 31 
N  31 
legume tree 185 
lime 31 
Mo 240 
nutrient 27 
P 31, 32, 75 
plant growth 31, 32 
Rhizobium 240 
root morphology 185 
soil nutrient 75 
sugarcane 32 
nutrient uptake 27 
P
deficiency 27 
sorption 27 
uptake 27 
plant growth 27 
rhizosphere pH reduction 185 
root nodulation 27 
soil rehabilitation 31 
strains 31, 173 
symbiosis 136
vesicular-arbuscular 31, 32, 75, 130, 161,
185, 240, 292
V A M  136, 185
V A M  fungi 31, 32
V A M  inoculation 161
Mvcosphaerella fiiinesis 102
N  (Nitrogen, see also nitrates) 102 
accumulation 1, 283 
in roots 335 
in leaves 335 
adsorption 33, 51, 139, 157 
ammonification 33, 40, 52, 308 
application 17
availability 1, 4, 9, 24, 25, 33, 38, 40, 
47, 51, 57, 64, 117, 139, 150, 157, 301, 
335
balance 226
carriers 40, 64150, 283, 301 
agriform (urea formaldehyde) 40 
ammonium chloride 150 
ammonium nitrate 64 
ammonium sulfate 40,
64, 82, 150 
calcium nitrate 82 
IBDU 40
mono-ammonium phosphate 150 
nitrate 157 
osmocote 40 
sewage sludge 40 
sodium nitrate 64 
soil pH interactions 82 
sulfur coated urea 40 
urea 157 
climate interactions 109 
concentration 109, 135 
concentration 4, 6, 47, 55, 64, 109, 135 
content 6, 25, 47, 55, 64, 109 
contribution 55 
denitrification 33 
determination isotopic method 55 
distribution 157 
economy 55 
effect on water stress 56 
exchangeable 1, 25, 51, 301 
extractable 1, 6, 4, 24, 25, 38, 47, 51, 
64, 109, 157, 179, 308, 335 
extraction 301
fertilization 4, 17, 51, 56, 64, 85, 90,
283
nitrate accumulation 353
60
fertilizer 1, 24, 112, 150
application 101 N2 fertilizer application 
278
vs legume green manures 278 
fixation 4, 9, 33, 47, 51, 83, 147 
grain legumes 83 
pasture legumes 83 
fixing tree association 111 
immobilization 4, 33, 24, 139 
interactions 4, 66, 135 
inventory 17 
leaching 38 
loss 38, 283 
losses 283 
mineral 109
mineralization 4, 6, 38, 40, 51, 52, 219, 
308
rate lime application 6 
soil temperature interactions 40 
mobility 150 
movement 33, 150 
nitrification 33, 52, 64 
nutrition 82 109 
pastures 41 
rates 64
on bermudagrass 40 
on com 40 
ratio 59
recovery 17, 283 
regime 139 
release 4 40 
release measurements 
buried bag 219 
litterbag 219 
techniques 219 
requirements 38 
residual 38 
retention in soils 150 
soluble 64
sorption 82, 135, 139 
sources
and plant growth 40 
and soil type interactions 40 
organic and inorganic 38 
total 4, 59, 64, 109 
transfer in soils 335 
transformations 4, 52, 157, 283, 308 
ammonium oxidation 308, 321 
biological control chemical effects 308 
ethylene dibromide 308 
methyl bromide 308 
microbial activities 321
N-serve 308 
nitrate formation 308 
nitrification 321 
salt effects 321 
temperature effects 308 
transport 33
uptake 9, 38, 40, 55, 56, 139, 335 
uptake measurement techniques 147 
utilization 38, 335 
yield 51, 147
N2
contribution from green manure 117 
fixation 67, 109, 117, 180, 240, 278, 285, 
286, 335
Non-symbiotic N2 fixation 226 
fixing bacteria
Eschrichia intermedia 226 
Achromobacter xerosis 226 
Azotobacter chromococcum 226 
Azotobacter macrocvtogenes 226 
Beiierinckia flumenensis 226 
Clostridium 226 
Enterobacter aerogenes 226 
Klebsiella pneumoniae 226 
fixing trees 
biomass 182 
development 182 
early growth 182 
production 182 
trees yield 182
N15
difference methods 147 
isotope dilution 147
Na (See also Sodium) 183 
adsorption 279 
exchangeable 279
Na+ electrodes 279
Na-salicylate 7
Naalehu soil 132
Naiwa soil 152, 204, 280
Naiwa Soil Family 303
Napiergrass 335
61
Narenea porphvrocoma 299
Native garden ecosystems 254
Neburon
absorption 218 
degradation 218 
phytotoxicity 218 
residues 218
Nemacur 167
Nematicides 158 
adsorption 167 
degradation 167 
immobilization 167 
leaching 167 
movement 167 
persistence 167 
sorption 167
Nematodes, reniform 82
Nephrolepis exaltata 327
Nettleleaf vervain 327
Neutron probe 56
NH4 adsorption 29
Ni (nickel) 127 
availablility 310 
distribution
in Hawaiian plants 310 
in Hawaiian soils 310 
effects on plant growth 310 
exchangeable 310 
plant toxicity symptoms 310
Nitrate accumulation 52 
accumulators 353 
bristly foxtail 353 
guineagrass 353 
paragrass 353 
pigweed 353 
spinach 353 
spiny amaranth 353 
sudangrass 353 
wiregrass 353 
adsorption 33, 101, 283 
concentration 52
content 52 
distribution 101 
extractable 101 
immobilization 33 
leaching 101 
mobility 101 
movement 33, 101
N  accumulation soil type interactions 353
N  distribution in plants 353
N  toxic levels 353
poisoning 353
production 52
reduction 25
sorption 101
nitrification 4, 25, 33 
inhibitors 308 
rate coefficients 1
Nitrogenase 9, 182 
activity 240 
production 147
Niu soil 59
Niulii soil 96, 224, 325
No-tillage 
farming 54 
vegetable crops 54
Nodulation 9, 47, 51 
requirements 240 
response 51
to temperature 109
Nodule
formation 136, 286, 292 
growth 286 
performance 286 
production 9 
sensitivity 285 
weight, specific 149
Nohili soil 35
Non crystalline soil materials 326
Numerical grouping analysis 48
Numerical simulation models 188
62
Nutrient absorption 2 
availability 300 
interactions 293 
concentrations in soils 213 
culture studies 145 
deficiency symptoms 249 
differential adsorption 351 
distribution 102 
element determination 42 
immobilization 7
interactions 13, 78, 79, 80, 126, 249, 251
leaching 297
movement 33
relationships 79
retention 33
toxicities 126
uptake 2, 272
uptake soil pH interactions 262 
use efficiency 252 
utilization 2
Oats 7, 81, 345
Oil palm
agronomic requirements 338 
production 338
requirements soil properties 338 
soil fertility requirements 338 
yields 338
Olelo soil 265
Olivine 261
Opae soil 59
Orchardgrass 165
Organic
carbon 33, 59 
nitrogen 44
Organic extraction methods 
electron capture 95 
gas chromatography 95 
XAD-2 95
Organic fertilizers 24, 38
Organic matter 4, 53 
A1 interactions 120 
analysis 95
and soil pH 24 
and soil structure 34 
decomposition 25, 120 
P 284
Organic soils 155
Organic waste disposal 95
Orvza sativa 251
Osmotic potential 146
plant mineral interactions 271 
sugarcane growth interactions 271
Oxic Dystrandept 59
Oxic Haplustoll 83
Oxic horizons
cation exchange capacity 343 
chemical properties 343 
definition 343
mineralogical properties 343 
physical properties 343
Oxic Rhodustalf 59
Oxide soils 293, 297
Oxisols 24, 35, 68, 107, 121, 127, 161, 185, 220,
229, 269, 288, 300, 332, 343, 351
Oxygen diffusion rates 349
P (Phosphorus) 3, 13, 102, 103, 156, 309 
accumulation 195
adsorption 16, 42, 43, 61, 79, 80, 96, 103, 
122, 137, 160, 161, 183, 185, 212, 263, 291, 
293, 294, 297
concentration 291 
curves 241 
equilibration time 291 
ionic environment 291 
mechanisms 16 
application 151, 161, 195 
banded 346 
broadcast 346
surface charge interactions 332 
availability 9, 16, 32, 51, 69, 57, 79, 135, 
137, 160, 173, 183, 187, 197, 284, 289, 291,
293, 294, 336
63
buffer power and mycorrhizal dependency 32 
carrier
comparisons 122 
differences 122 
performance 122 
carriers 122 
carriers 80
acidulated phosphates 122 
ammonium phosphate 168 
diammonium phosphate 249 
dicalcium phosphate 160, 249 
phosphate rock 122 
concentration 9, 32, 43, 51, 75, 78, 80, 
103, 135, 161, 173, 185, 187, 263, 336 
deficiency 173 
desorption 137, 263 
diffusion 42, 43 
dispersion 43 
distribution 42, 263 
effect on water stress 56 
exchangeable 16, 69, 183, 289, 293 
external P requirements 195 
extractable 9, 16, 32, 69, 79, 80, 103, 122, 
135, 137, 159, 160, 173, 187, 263, 291, 294 
extraction 42, 69 
"A" method 103 
Bray-1 336
Bray &  Kurtz No. 2 103 
Bray &  Kurtz No. 1 103 
Hawaii extractant 103 
methodology 336 
Modified Truog 336 
Olsen 336
Truog method C 103 
Truog method A  103 
fertilization 20, 51, 78, 90, 151, 161, 173, 
195, 212, 319, 336 
fertilizers 43, 122 
fertilizers
Di-ammonium phosphate 150 
fused magnesium phosphate 80 
K4P207 69 
NH4H2P04 69 
phosphate rock fertilizers 122 
treble superphosphate 80 
fixation 32, 42, 43, 54, 61, 69, 79, 80,137, 
160, 183, 187, 195, 197, 207, 242, 293, 294,
336, 346
immobilization 69, 79, 103, 122, 137, 160, 161, 
183, 185, 187, 195, 263, 291, 294, 336, 346 
interactions 69, 135
A1 69, 196, 242, 259, 272, 294, 301, 346
Ca 291 
Fe 160 
K 70, 291 
lime 259
and plant growth 207 
mycorrhiza 161, 173 
pH 272 
salinity 291 
Si 183 
pH 307 
plant 263 
soil 263 
Zn 20
internal P requirements 195
labile 284
leaching 212
levels 9
models 284
movement 263
nutrition 41, 51, 69, 75, 173, 187, 272 
phosphate 183, 193 
adsorption 50 
placement 187, 263 
precipitation 291 
reaction products 174 
release 137, 197
requirement 51, 78, 173, 185, 195 
residual 56, 122, 195, 263 
simulation models 284 
soil solutions 291
solubility 69, 70, 122, 137, 263, 289, 293 
solution concentration 291 
sorption 9, 75, 78, 79, 80, 103 135, 137, 
173, 183, 185, 187, 195, 263, 289, 291, 336 
aerobic 289 
anaerobic 289
curves 161, 195, 289, 291, 319 
status paddy soils 289 
transport 309
uptake 61, 69, 75, 78, 103, 122, 161, 185, 
187, 195, 212, 257, 291 
plant root interactions 161 
use efficiency 54 
utilization 69, 185
Paaloa soil 4, 6, 7, 13, 52, 151, 227, 237, 240, 
251, 265, 283, 298, 308
Paauhua soil 301
Pachvrhizus erosus 341
Paddy crops 91 Paraserianthes falcataria 88
64
Paddy soils 38, 45, 123, 289 
chemical properties 11 
drying 46 
free oxides 45 
management 91 
mineral properties 11 
physical properties 11 
reclamation 11, 45
Pahoehoe lava 26
Pakini soil 132
Palaeosols 37
Pane soil 167
Pangolagrass 90, 140, 327, 335
Panicum grass 28
Panicum maximum 83, 244 
var trichoelume 214, 327
Panoche soil 209
Papaya 3
fruit maturity 3 
fruit yield 3 
nutrition 3 
N  126 
Mg 126 
S 126 
K 126 
P 3, 126 
Ca 126 
Zn 126 
B 126 
Fe 126 
Mn 126 
Si 3
replant problems 296 
residues
allelopathic effects 296 
degradation 296 
root development 126 
visual deficiency symptoms 126
Paragrass 103, 183 
dry matter yield 103
Paspalum coni usa turn 214, 327
Paspalum orbiculare 327
Pasture
degradation 214 
deterioration 327 
ecology 327 
establishment 350 
fertilization 41 
grasses 162 
lands 226 
legumes 84
forage production 136 
growth 136 
yield 136 
management 90, 244, 327, 335 
plants 83
production measurements 15 
productivity seasonal variation 214 
species distribution 214 
weeds 327
Paumalu soil 236
Pauwela soil 69, 153
Peanuts 78, 88
Ca fertilization 227 
dry matter yields 227 
fertilization 227 
growth 78 
K fertilization 227 
marginal chlorosis 78 
N  uptake 147 
nutrient uptake 78 
P deficiency symptoms 78 
production 78 
quality 78
Rhizobium relationships 286 
shelling percentage 227 
tissue analyses 227 
yield 78
Pearl millet 291
Peas
rhizosphere stimulation 339 
Pennisetum
americanum 251 
clandestinum 83, 90, 340 
purpureum 83, 335 
typhoides 291
Peroxidase isoenzymes 60, 74, 299, 347
Pesticides 158, 211, 217 
behavior
in soils 158 
prediction 209 
degradation 158, 167, 218 
desorption 158 
distribution 158 
leaching 158 
movement 158 
partitioning 158
residues 114, 158, 167, 199, 344 
runoff 209 
safety 89
soil relationships 158 
sorption 158, 167 
transformations 158 
uptake 158
Petrographic examination 49
pH 3
acidity 3, 5, 7 
A1 interactions 259 
dependent charge soils 316 
mineral uptake interactions 262
Phaseolus vulgaris 83
Philippines 320
Phosphorus (see P)
Photoperiod 23, 47, 63 
effects on plant growth 177 
response 47 
sensitivity 60, 177
Photosynthesis 63
Photosynthetic photon flux density 330
Physical maturity 112
Physical models 46
Phytophthora parasitica 3
Phytotoxic compounds 296
Pineapple 23, 64, 97, 181, 225, 322, 348 
carbon assimilation 98 
chlorophyll
concentration 23, 64, 322 
production 64 
C02
compensation point 63 
concentration 63
extraction efficiency 63 
sorption 63 
uptake 63 
development 98 139, 146 
light intensity 64 
fertilization 64, 252 
flower
induction 65, 225, 322 
age of plant (size) 65 
cultivar 65
fertilization practices 65 
length of day 65 
light intensity 65 
night temperatures 65 
rainfall 65 
initiation 18, 65, 225 
set 98 
flowering 97, 98 
flowering physiology 322 
form of N  fertilizers 82 
fruit
acidity—K —irrigation interactions 18 
characteristics 225 
development 97 
production 98 
quality 18 
set 322 
size 225 
weight 225 
yield 225 
yield and K  18 
fruiting 98 
fumigation 82 
growth 98, 139, 146 
growth regulators 65 
herbicides 81 
hybrids 97
inflorescence development 97 
irrigation and plant growth 18 
irrigation management 18
66
leaf diffusion 146 
light intensity interactions 23 
management practices 97 
mineral nutrition 181 
mineral uptake 
A1 104 
Ca 104,252 
K 104 
Mg 252 
N  82 
P 252 
moisture status 139 
N  carrier interactions 82 
N  concentration 139 
N  content 139 
N  interactions 322 
N  nutrition 82
night temperature interactions 322 
nutrient absorption 331 
nutrient concentration 64 
nutrient content 64 
phenology climate interactions 98 
photoperiod interactions 23 
production 64 146, 167, 331 
reniform nematodes 82 
residue 139
root temperature effects 252 
nutrient uptake 252 
plant composition 252 
salinity effects 
development 331 
fruit production 331 
growth 331 
nutrient uptake 331 
osmotic potential 331 
root development 331 
salt tolerance 331 
seedling development 23 
seedling growth 23 
slip production 225 
sucker production 225 
temperature effects 63 
thermoperiod 63 
transpiration 146 
trash 24, 139 
varieties 97
smooth cayenne 225 , 252 
vegetative growth 18 
water relations 139, 146 
yield 18 
Zn
analyses 181
content 181
deficiency symptoms 181 
tissue concentration 181
Plant
A1 concentration 239
analyses 116,239,261,262
breeding 60, 141, 177, 276, 290, 299, 329
climate interactions 245
competition 244
composition environmental factors 325 
density-nutrient uptake interactions 30 
development 299 
environment interactions 77, 214 
evolution 228 
growth 26
regulators 178, 221, 225, 322 
nutrient
absorption 252 
analyses
acid detergent fiber 140 
ash 140 
cellulose 140 
ether extract 140 
gross energy 140 
lignin 140
neutral detergent fiber 140 
disease interactions 102 
interactions 136, 179 
translocation 252 
uptake 263 
nutrients 156, 309 
nutrition 71, 126 
nutritional diagnosis 71 
pigments 329 
populations 85, 245 
productivity seasonal variation 168 
protection 211 
residues 106 
bagasse 106 
casurina leaves 106 
effects on
cation exchange capacity 24 
crop growth 24 
nutrient uptake 24 
runoff 106
interactions 106 
relationships 106 
soil chemical properties 24 
soil nutrient content 24 
soil organic matter 24 
soil ph 24
67
soil physical properties 24 
residual effects 106 
soil nutrient interactions 24 
soil interactions 162, 170, 206, 220, 272, 291 
soil climate interactions 109, 162, 320 
succession 26, 327
tissue analyses 102, 173, 189, 190, 251
A1 86
Ca 79, 80, 86, 91, 140
critical concentration 86 
Cu 86, 140 
Fe 86, 91
K 80, 86, 91, 140, 213 
Mg 79, 80, 86, 140
Mn 80, 86, 91, 140
Mo 140 
N  79, 86, 91 
Na 140
nutrient levels 275 
P 79, 80, 86, 91, 140 
S 86 
Si 80 
testing 86 
Zn 86, 140 
toxins 19 
water status 146 
yield 220
Platinum microelectrode 349
Poamoho soil 150, 196, 294
Pohakea soil 311
Pohnpei FSM 254
Pollen abortion 60, 141
Polyploidy 141
Pore geometry 50
Potassium (See K)
Potato
climate requirements 186 
growth 186
land quality requirements 186
production 186
potatoes P requirements 319
soil temperature requirements 186
Potential evapotranspiration 10 
Ekem method 10 
Hargreaves method 10 
Priestly-Taylor method 10
Precipitation 175
Prediction crop yields 336
Prediction equations for plant growth 17
Prosopis
glandulosa 340 
pallida 244
Psidium guaiava 327
Psophocarpus tetragonolobus 149
Psyllid infestation 233
Puaulu soil 172
Puhi soil 249
Pukalani soil 165
Pulse crops 9, 245
Puiple nutsedge
herbicide interactions
rhizome dry weights 21 
shoot dry weight 21 
shoot number 21 
tuber dry weights 21
Puu Pa soil 132
Puu soil 59
Quantitative gene action 277
Quartz 105
Quartz sand 266 
Radio phosphorus 69
Radio tracer techniques 
Honokaa soil 43
Rainfall 106, 239 
rainfall 175, 270 
index 175
68
intensity 106, 175 
iso-erodent maps 175 
runoff characteristics 175 
simulated 106 
splash 175
Rainstorms 175
Ratoon cropping 112,220
Ratoon stunting disease identification 347
Rattail grass 162
Red Desert soils 61
Red earths
soil chemical properties 317 
soil physical properties 317
Red river valley subsoils 274
Reddish Prairie soils 61
Redox potential 24, 25
Regionalized variable theory 1
Relative water content 146
Reproductive fertility 74
Residual soils 107
Resin extractable cations 42
Rheological behavior 
Akaka clay 66 
Choyo clay 66 
electrolyte concentration 66 
halloysite 66 
kaolinite 66 
magnesium clays 66 
montmorillonite 66 
pH 66
sodium clays 66 
suspended clays 66 
vermiculite 66
Rheological properties 154
Rheology 46, 66
Rhizobium 36, 149, 240, 292 
indigenous inoculum 76 
colonization 339 
competition 76, 193 
content 36
decline in numbers 340 
ecology 193, 340 
effectiveness 76, 193 
efficiency 76 
establishment 36 
fast growing strains 76 
field dispersal 340 
host rhizospheres 339 
inoculum introduced strains 76 
interactions
actinomycete 36 
bacteriophage interactions 76 
climate interactions 109, 340 
introduced and indigenous Rhizobium 36 
P interactions 9, 216 
soybean inoculation rates 216 
soybean N  accumulation 216 
soil 340
soil acidity interactions 36 
soil parasite interactions 36 
soil pH interactions 36 
strain interactions 193, 286 
strain P fertilizer interactions 216 
introduction 340 
iaponicum 76, 339 
legume symbiosis 340 
leguminosarum 193 
nodulation 76, 193 
nodule occupancy 76 
nonhost rhizospheres 339 
persistence 76, 193, 340 
population dynamics 36, 339, 340 
protozoan activity 36 
slow growing strains 76 
soil temperature tolerance 340 
spp. 340 
strain
competition 286 
P tolerance 216 
strains 9, 47, 193 
stress tolerance 340 
survival 36, 285 
after flooding 76 
salinity effects 285 
symbiotic effectiveness 286
Rhizosphere studies 76
69
Rhodomvrtus tomentosa 239
Rice 156, 251, 263
Azolla intercropping 337 
direct seeded 211 
dry matter yield 135 
external P requirement 289 
fertilization 67 
grain yield 135, 142 
green manures 67, 289, 337 
growth 135 
liming 135
mineral nutrient interactions 135 
model
calibration 142 
validation 142 
N  fertilization 135 
N2 interactions 142 
P fertilization 135 
phenological development 142 
production 180, 211 
slag fertilization 135 
tillering 135 
weed control 211 
yield 180, 289
components 135, 337
Ricegrass paspalum 327
River sediments 215 
as fertilizers 215
Rock phosphate 294
Rock weathering 26, 144, 306
Root crop
external and internal P requirements 319
Root crops 254
Roots 104
development 51
and soil compaction 313 
effect of A1 272 
effect of liming 272 
effect of soil pH 272 
distribution 2 
exudates 350 
growth 2, 239
bulk density interactions 206 
properties 2, 104
studies 239 
surface area 2 
systems 239 
temperature 90
effects on nutrient uptake 252 
nutrient uptake interactions 252
Rotational cropping 76
Rotvlenchulus reniformis 82
Row spacing 91
Runoff 62
litter accumulation 270 
litter removal 270 
loss estimates 278
S (see also sulfur)
s-triazines 114
Saccharum (See also sugarcane) 
officinarum 2 
spontaneum 248
Sacciolenis indica 327
Salinas soil 158
Saline and sodic soils 282
Saline soils 108
Saline water and sugarcane dry matter yield 295 
water irrigation 271
and sugarcane development 295 
and sugarcane early growth 295
Saline-sodic soils 93
Salinity 4
determination 115
effects and nutrient uptake 295 
effects on plant growth 295 
stress 285
Salts 5
accumulation 279 
adsorption 101 
affected soils 93
concentration and plant growth 295
70
determination 115 
distribution 101 
effects 4
Na2S04 295 
NaCl 295 
sea water 295 
extractable 101 
leaching 101 
mobility 101 
movement 101 
sensitivity 285 
sorption 101 
treated soils 321
Sampling methodology 243
Sampling statistics 1
Saturated soils 46
Saturated-flow 50 
Schizostachvum blumei 234
Sclerostachva fusca 299
Seasonal effects on plant growth 90
Seasonal variation crop growth 89
Sedgegrass P Si interactions 187
Sediment removal 175
Sedimentary deposits 215
Seeds
coating 211
germination inhibitor 19 
moisture stress 244 
pelleting 193 
protectants 211 
size 60 
treatments 240
Seedling
establishment 350 
nutrition 346
Semiarid region soils Oahu 258
Semivariograms 231, 251
Sesbania
external P requirement 185 
grandiflora 182 
green manure 120 
internal P requirement 185 
pachvcarpa 185 
sesban 219 
spp 87
Setaria
geniculate 214, 327 
sphacelate 141
Sewage
disposal 95 
effluent 95
sludge 6, 40, 95, 127 
Ca uptake 22 
Cd accumulation 22 
Cu accumulation 22 
M n  accumulation 22 
N  uptake 22 
P uptake 22 
soil pH 22 
Zn uptake 22 
sludge composition 127 
waste disposal 22, 127
Shade
and plant growth 244 
carbon assimilation 149 
effects 149
on C4 grasses 83 
on nitrogen fixation 83 
on plant morphology 83 
nitrogen fixation 149 
nitrogenase activity 149 
nodule
number 149 
production 149 
weight 149
Shioya soil 119
Shrink-swell properties 184
Si (Silicon) 3, 13, 128, 156, 183, 194, 261, 309 
accumulation in plants 309 
adsorption 16, 113, 263, 297 
available 16, 135 
carrier
availability 113
71
particle size 113 
solubility 113 
carriers 294 
CaSi03 113 
CaSi04 113 
concentration 135, 263 
critical levels 309 
deficiency 261 
desorption 263 
distribution 263, 309 
desorption 16 
effectiveness 113 
exchangeable 16 
extractable 16, 80, 135, 263 
extraction 156 
extraction procedures 113 
fertilization 135 
fertilizers 137 
formation 105 
immobilization 263 
interactions 135 
A1 262, 294, 309 
Fe 309 
Mg 309 
Mn 309
P 50, 137, 156, 187, 262, 294, 309 
soil Ph 205 
movement 263 
nutrition 187 
placement 187, 263 
recovery 156 
residual 156, 263 
solubility 113, 263 
sorption 135 
transport 309 
uptake 113, 156, 309
Simizine degradation 217
Site potential 235, 236
Sitiung, West Sumatra 312
Slag 183
Slope
aspect
plant growth relationships 170 
soil temperature 170 
solar radiation 170 
drainage 48 
length 48
Sodicity determination 115
Sodium
adsorption ratio 282 
exchangeable 115, 213
sodium percentage 68,271,305 
sodium ratios 115,282 
chloride effects on Rhizobium 285 
determination 115 
electrode 108 
extractable 115 
metasilicate 294
Sodium saturated soils 93
Soft systems methodology 200
Soils
acidity 3, 4, 5, 11, 33, 36, 69, 79, 82,
96, 108, 113, 120, 122, 125, 134, 136, 151,
156, 165, 166, 174, 176, 183, 185, 186, 189,
191, 196, 205, 207, 212, 217, 236, 237, 239,
240, 242, 246, 271, 275, 291, 294, 300, 301,
305, 324, 332
high Mn 136
low Ca 136
low Mo 136
nutrient uptake 259
pH 136, 259
aeration 349
aggregate stability 45, 49, 62, 68, 268, 305, 
311
kaolinite 268
stability montmorillonite 268 
aggregates 46 
air water relationships 349 
A1 174, 190, 201, 207 
composition 132 
extraction 156 
alkalinity 79 
amendments 297 
calcium silicate 72 
coral rock 72 
lime 72
phosphatic gypsum 93 
sulfur 93 
amorphous materials 128, 192, 306 
amorphous substances 301 
analyses 116, 251, 262 
analytical procedures
Sodic soils 108
72
differential thermal analysis 166, 174
electron microscopy 166
infrared absorption spectroscopy 166,
174
surface area determinations 166 
procedures X-ray diffraction 166, 174 
differential thermal analyses 174 
anisotropy 49 
base saturation 176 
electrical conductivity
exchangeable cations 352 
salt level 352 
bulk density 352 
particle size distribution 352 
water content 352 
biological factors 36
bulk density 11, 94, 154, 169, 179, 188, 247, 
311
Ca 50, 190, 201, 207, 324 
carbon 39
carbon nitrogen ratios 57, 226 
carbonates 57 
cementation 311
characterization 59, 119, 124, 174, 224, 229, 
265, 326, 342, 343
charge characteristics (see soils - variable 
charge) 300, 305
chemical properties 4, 5, 7, 37, 39, 45,
53, 57, 58, 72, 94, 110, 119, 123, 128,
134, 153, 166, 174, 191, 192, 204, 207, 209, 
236, 280, 285, 298, 328 
chemistry 253 
chlorides 50
classification 5, 37, 48, 49, 57, 59, 94, 
105, 119, 124, 128, 134, 153, 155, 159, 162,
163, 176, 184, 186, 191, 192, 210, 224, 231,
234, 253, 255, 256, 265, 266, 269, 274, 280,
288, 302, 303, 306, 312, 328, 342, 343
methodologies 
revisions 256 
clay content 45
variability among orders 192 
clay progression 132 
clays 166 
climate
criteria 162 
interactions 152
plant interactions 96 
relationships 162, 264 
colloids 155, 300
amorphous mineral 166 
characteristics 305
stability 305 
compaction 54, 154, 179 
and moisture retention 313 
from grazing 349 
from vehicular traffic 349 
root
development 313 
growth 313 
morphology 313 
traffic patterns 54 
composition 119, 154 
creep 143
crust development 204 
crystallinity 132, 249 
dehydration 249 
denitrification 150 
deposition 107 
desilication 132
development 26, 105, 107, 132, 144, 157,
159, 176, 255, 328
dispersion 305
dissolution 53
drainage 349
drying 6
and wetting 45 
effects of drying 171 
irreversible 172 
elasticity 46
engineering properties 236, 268, 288 
limitations 268 
potential 268 
erosion 3, 31, 62, 175, 270, 278 
control 92 
effect of roots 62 
effects of tillage 62 
erosion loss 92, 106 
exchangeable cations 108, 324 
extraction procedures 189, 237, 316 
extraction solutions 125, 208 
extracts 208 
fabric 49 
fallow 92
family characteristics and crop growth 320 
fertility 4, 94, 165, 186, 215, 220, 237, 275, 
297, 301
fertility status mapping 231 
fertilization 72 
flocculation 108, 305
formation 37, 57, 59, 94, 107, 119, 123, 
132, 134, 159, 176, 194, 234, 253, 302, 306, 
317, 326, 328
climate interactions 57
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vegetation interactions 57 
forming factors 57 
forming processes 164 
fumigants 82, 161, 308
l,2-dibromo-3-chloropropane 82 
genesis 37, 59, 94, 105, 107, 124, 128, 132, 
134, 153, 159, 162, 165, 176, 191, 204, 224, 
255, 264, 265, 269, 274, 280, 312, 326, 328, 
342, 343
hydrated free oxides 61 
irreversible drying 249 
hydration 33 
hydraulic conductivity 68 
infiltration 92
interpretations 236, 268, 288, 326 
ionic activity 108 
irrigated 279 
K 50, 190, 201, 271 
exchangeable 232 
non-exchangeable 232 
solution K 232 
spatial variability 213 
structural 232 
loss 62
macroporosity 188 
management 96, 207, 298 
mapping 5, 48, 231, 232
rainfall erosivity 175 /?
marginal stability 143 
Mg 190, 271 ’f-
mineralogy 153 
mineral
analysis 71 
composition 155, 298 
concentration 208 
deficiencies 136 
extractants 137 
extraction procedures 20 
interactions 125, 136, 173, 207, 301 
properties 199, 213 
toxicity 136 
transformations 176 
mineralogy 4, 5, 7, 37, 45, 46, 49, 68,
72, 105, 123, 128, 132, 134, 136, 137, 155,
159, 161, 166, 171, 174, 176, 184, 186, 204, 
208, 253, 263, 274, 283, 285, 302, 303 
minerals 45, 49, 53, 118, 155, 192 
gibbsite 132 
halloysite 132, 184 
illite 184 
imogolite 132 
mica 132
opal 132 
quartz 132 
smectite 132, 184 
Mn 201, 271 
moisture 52, 152, 165, 311 
availability 10 
content 10, 154 
effect 52 
movement 314 
retention 134, 273, 314 
stress 101, 146 
tension 101 
morphological properties 234, 236 
morphology 37, 46, 53, 94, 119, 132, 134, 
153, 191, 204, 300, 306 
movement 143 
N  39, 128, 150, 176 
mineralization 139 
relationships 6 
transformations 219
effects of green manure residues 
219 
Na 190 
nitrates 50
nitrification 52, 150, 308 
non-crystalline fraction 53 
nutrients 5, 153, 156, 183, 201, 309 
accumulation 201 
adsorption 201, 298, 332 
availability 156, 186, 201, 316, 326,
332
balance 71 
cations 128 
composition 71, 72 
concentration 43, 71, 72, 326 
content 11, 71, 72, 283 
determination 42 
distribution 156 
extractable 156, 332 
immobilization 24 
indices 71
interactions 70, 165, 227 
ratios 71 
sorption 72 
status 71 
toxicity 201 
uptake 201 
organic carbon 128, 154, 176, 191, 342 
organic matter 11, 24, 25, 34, 39, 44,
45, 57, 59, 95, 110, 119, 128, 150, 152,
169, 209, 247, 283, 305, 311 
aggregate stability 311
74
C:N ratios 39 
constituents 34 
cultivated soils 39 
decomposition 39 
extraction procedures 34 
mineral interactions 34 
Mn interactions 100 
physical properties 34 
plant residues 39 
virgin soils 39 
parent materials 132, 317 
alluvium 159 
andesite 159 
basalt 159 
residuum 159 
particle size 154
distribution 154, 172 
pedality 49 
permanent charge 288 
permeability 68, 92, 349 
pH 4, 11, 33, 36, 57, 59, 69, 79, 80, 
82, 88, 96, 108, 113, 119, 120, 122, 125, 
128, 134, 136, 151, 156, 165, 166, 174, 176,
183, 185, 186, 189, 190, 191, 194, 196, 207,
212, 236, 237, 239, 240, 242, 246, 261, 262,
263, 265, 271, 275, 291, 294, 300, 301, 305,
316, 324, 332
Ca interactions 110 
Mg interactions 110 
nutrient uptake interactions 272 
residual effects 309 
physical analyses 57 %
physical properties 5, 8, 14, 37, 39, 43, 
45, 49, 50, 53, 68, 72, 94, 110, 118, 119, 
128, 134, 153, 166, 174, 191, 192, 204, 207, 
208, 209, 236, 247, 268, 280, 298, 305, 311, 
328
aggregate stability 8 
and root growth 313 
colloid stability 300 
diffusivity 58
hydraulic conductivity 8, 58, 188 
liquid limit 8 
moisture retention 8 
plastic limit 8
salt induced aggregate dispersion 93 
sorptivity 188 
spatial variability 58 
physico-chemical properties 171 
physics 266 
plant
interactions 145, 160, 307
animal relationships 140 
plant-climate interactions 98 
plasticity 8, 172 
pore volume 50 
porosity 50, 188, 206 
potential for crop production 320 
processes 157 
profile development 224 
properties 5, 59, 213, 253, 285, 326 
and root environments 206 
prediction methods 229, 288 
reaction products 174 
puddled soils 46 
reclamation 45, 46 
leaching 93 
saline soils 108 
saline-sodic soils 93 
salt affected soils 93 
sodic soils 93, 108 
resource management 235, 312 
runoff 92 
loss 106
rainfall intensity interactions 106 
slope interactions 106 
S 207, 271
adsorption 165 
concentration 165 
salinity 5, 35, 115, 119, 271, 279, 295 
salinity
electrical conductivity 35 
field measurements 35 
irrigation regimes 35 
spatial changes 35
standard saturation extract conductivity 
35
sugarcane irrigation 35 
shear strength 247 
shrink-swell 
capacity 143 
relationships 46 
sodicity 115 
taxonomy ICOM 256 
soluble cations 108 
soluble salts 57 
solution concentration 68 
specific surface area 172 
stability 143, 311 
structural properties 172 
structure 14, 45, 46 , 49, 53 , 93 , 94, 171, 
174, 204, 305, 349 
water retention 273 
surface charge characteristics 332
75
surface charge manipulations 332 
surface charges 96 
surface chemistry 155 
survey 5
survey interpretation 255 
swelling 68 
taxonomic keys 255
taxonomy 5, 37, 48, 49, 59, 94, 105, 107, 
118, 119, 134, 144, 153, 162, 184, 186, 215,
229, 235, 236, 253, 256, 268, 269, 280, 288,
303, 312, 320, 326, 328, 343
diagnostic criteria 162 
International Committees 256 
land use ratings 338 
taxonomic keys 256 
temperature 14, 170 
and plant growth 17 
effects
forage grasses 90 
forage legumes 90 
K uptake 90 
N  uptake 90 
nutrient uptake 90 
P uptake 90 
plant growth 90 
root growth 90 
shoot growth 90 
measurements 14 
prediction 14 
profiles 14 
regimes 14 
relationships 162 
temporal variability 188 
test procedures 284 
testing 71, 103 
testing methods 42 
texture 11, 49, 119, 169, 176 
thermal conductivity 14 
thin sections 265 
tilth 46
toxins-staghorn fern 19 
truncation 107 
variables 269
variable charge soils 20, 96, 212, 255, 288, 293, 
298, 300, 305, 316, 332 
ion distribution 297 
ion movement 297 
ion retention 297 
low activity clay soils 288 
P application 297 
Si application 297
zero point of charge 33, 293, 300, 332
viscosity 172
volumetric heat capacity 14 
water 121, 169, 170, 314 
availability 169, 186, 273 
capillary conductivity 273 
content 169, 188, 247 
suction relationships 188 
diffusivity 314 
extractability 169 
extraction by com 56 
extraction prediction 56 
flux 169
holding capacity 36, 169 
infiltration 68 
modeling 169
movement 43, 188, 199, 273 
potential 36 
properties 58 
retention 68, 171, 172 
sorptivity 188 
suction 188, 314 
transmission coefficients 314 
weathering 37, 59, 107, 123, 128, 176, 210, 
224, 229, 264, 302, 328 
Mo relationships 152 
sequences 326 
wetting drying 188 
Zn 7, 207
lime interactions 207
Solanum tuberosum 186
Solar radiation 96
Solute
dispersion 50 
transport 199
Sorghum 251 
agronomy 133 
bicolor 112,133,251 
bird damage 133 
climate interactions 
rainfall 133 
solar radiation 133 
temperature 133 
crop maturity 112 
crude protein yield 112 
diseases 133 
emergence rate 133 
establishment 133 
fertilizer response 112
76
forage production 324 
grain 133
grain yield 112,324 
growth 112, 133 
harvest date
and ratooning 112 
yield interactions 112 
harvesting 133 
P requirement 195 
performance 112 
pests 133 
seed size 133 
stover yield 112 
tiller-regrowth 112 
yield lime interactions 324
Sour paspalum 327
Sourgrass 244 
distribution 244 
seed germination 244 
seedling
emergence 244 
growth 244
Soybean 9, 51, 251
dry matter distribution 51 
fertilization 245 
grain yield 109 
growth 51, 76, 109 
N  uptake 147 
N2 interactions 245 
nodulation 109 
P fertilization 216 
Rhizobium strains 216 
nodule
formation 285 
function 285 
nutrition 208 
plant
dry weight 76 
nitrogen content 76 
planting density 245 
production 51, 109 
response to temperature 109 
Rhizobium symbiosis 285 
rhizosphere 76 
rhizosphere stimulation 339 
rice cropping systems 55, 76 
root development 51 
yields 51
Rhizobium strains 216
seasonal effects 245 
seed yield 76 
spring sown 76 
summer sown 76 
winter planting 245
Spanish clover 129
Spatial dependence 5
Spatial variability 188, 213, 231 
soil properties 312
Species distribution 254
Specific surface conductivity 352
Split root technique 79
Stachvtarpheta urticaefolia 214, 327
Staghom fem 19
Statistical methods
nitrogen rate coefficients 1 
soil inteipretation 269
Stem color inheritance 60, 74
Stover yield 85, 222
Streaming potential 247
Student workbook 138
Stylo 327
Stvlosanthes
gracilis
root development 272 
guavanensis 214 
guianensis 327 
guvanensis 83 
humilis 136, 240
Submerged soils 45
Sudangrass 28, 69, 127, 183 
A1 toxicity 205 
dry matter yield 69 
fertilizers
calcium silicate 205
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mono-calcium phosphate 205 
growth 69, 72, 260, 294 
mineral nutrition 257 
mineral uptake 258 
A1 257 
Ca 257 
K  257 
Mg 257 
P 257 
nutrient
concentration 294 
content 294 
status 207 
P nutrition 205 
P requirement 207 
performance 72 
production 72 
soil Ph interactions 205 
yields 72, 257, 275, 294
Sudax
growth 80 
nutrient uptake 80 
yield 80
Sugarcane 1, 2, 13 , 69, 113, 114, 156, 206, 263 
breeding 248, 299 
climatic variables
avg. monthly evaporation 220 
diurnal differences in temperature before 
harvest 220 
global radiation 220 
min-max temperatures 220 
rainfall before harvest 220 
summer rainfall 220 
winter rainfall 220 
development 170 
early growth 170 
economic evaluation 281 
external P requirements 32 
Fe chlorosis 32 
fertilization 
Fe 145 
Mn 145
N  197, 203, 220 
K 190, 197, 203, 220, 281 
P 197, 203, 220, 262, 281 
Si 262 
Zn 145 
fertilizer recommendations 
makai soils 197 
mauka soils 197
freckling disease 113, 261 
fresh weight 170 
genetics 248
growth 10, 13, 17, 69, 79, 145, 170, 189, 
190, 238, 295 
and climate 17 
and season 17 
midwinter conditions 170 
prediction 17 
regulator interactions
flower development 221 
green leaves per stalk 221 
plant height 221 
stalk weight 221 
stalk diameter 221 
tiller number 221 
regulators 221 
slope aspect 170 
herbicide application interactions 
after planting 334 
with seed pieces 334 
at 20-30 inch plant height 334 
tolerance 334 
variety interactions 334 
variety susceptibility 334 
herbicides 81, 334
hybrids (see also sugarcane varieties) 248 
irrigation 12, 203
costs of distribution 12 
costs of field application 12 
drip irrigation 35 
furrow irrigation 35 
mill water irrigation 203 
manpower requirements 12 
timing of application 12 
water delivery in field 12 
water losses 12 
water usage by variety 12 
juice
quality 190, 203 
stillage 190 
leaf
area 170 
emergence 17 
lime plant nutrient interactions 197 
lime response 197 
management practices 220 
age in months 220 
crop cycle 220 
irrigation water applied 220 
month of harvest 220 
fertilization 220
78
maturation study 243 
maturity indices 243 
meiotic instability 248 
mineral
composition 13, 145, 262, 271 
nutrition 145, 238 
uptake 238 
A1 104, 307 
Ca 307 
K 104 
Mn 307 
P 307 
Si 307 
Zn 189 
mycorrhiza interactions 238 
nutrient
composition 79 
concentration 189, 190 
A1 259 
Ca 259 
P 259 
Si 259 
content 190
uptake 79, 190, 262, 307 
nutrition 13, 190, 201, 261, 307 
poi ratios 243
production 10, 17, 163, 271 
climate interactions 220 
Hamakua coast 259 
Hilo coast 259
irrigation frequency interactions 271 
ratoon crop 262 
ratoon stunting disease 347 
requirements 163 
ripening 243 
root growth and soil bulk density 313 
saline water irrigation 295 
sampling methodology 243 
sampling variability 243 
self-incompatibility 248 
soil interactions 
management 220 
P 271 
soil pH 271 
soil salinity 35 
soils 28
tissue analyses 190, 238, 259, 307 
Ca 190, 238 
Cl 238 
Cu 238 
K 190, 238 
Mg 190, 238
N  190 
P 190, 238 
S 238 
Zn 238 
trash 24 
varieties 
31600 13 
API 1070 13 
API 6740 13 
Caledonia 197 
D1135 197 
FT-5 10 
FT-7 10 
H37-1933 334 
H38-2915 334 
H39-5803 334 
H44-3098 334 
H49-3533 334 
H49-5 334 
H50-2036 334 
H50-7209 2, 271, 295, 334 
H53-263 262, 307 
H56-5840 2 
H57-5174 2 
H59-3775 10, 79 
H60-6909 347 
H62-4671 17, 32, 221 
H73-6110 17 
H109 197 
Lahaina cane 197 
N. Co-310 2, 310 
water management 35 
weed control 334 
wild cane 248
yield 10, 13, 17, 190, 203, 271, 307 
dry matter yield 69, 189, 271, 295 
decline 220
fertilizer interactions 190 
lime 259
response curves 281 
soil pH 262
Sulfates 183, 194 
fertilizers 237 
soluble 5
Sulfur adsorption 96
Sulfur nutrition-pastures 41
Sumatol degradation 217
79
Sunn hemp 87, 92
Surface charge 155
Sustainable agriculture 62, 88
Sweet com (See also com, maize) 
breeding 276
general combining ability 276 
genetics 276 
heritability estimates 276 
purple nutsedge interactions 
com growth rate 21 
herbicide rates 21 
irrigation effects 21 
specific combining ability estimates 276
Sweet potatoes P requirements 319
Sweet veraalgrass 162
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